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It is commonly believed that the proportion of the population 
suffering from mental disease is increasing. An impressive array of 
statistics supports this belief. Quite aside from future trends, the 
present problem occasioned by mental disorders is one of major 
proportions. It is estimated that the annual cost of hospitalized 
patients alone is between $150,000,000 and $200,000,000 and that 
these patients occupy 47 percent of the total number of hospital 
beds. 

For the country as a whole the number of persons hospitalized for 
mental disease increased more than 40 percent from 1926 to 1936 
(table 1). In New York State, where fairly adequate hospital facilities 
are available, the number of first admissions per 100,000 population 
has consistently increased for the past 30 years, although similar data 
for Massachusetts show no perceptible upward trend (fig. 1). 

One of the most common explanations of the apparent increase in 
the incidence of mental disease is the complexity and strain of modern 
life. According to this theory, the human race developed in a simple 
rural environment, and the physical and mental characteristics of the 
race evolved as an adaptation to that environment. However, the 
development of modern civilization has led to the concentration of an 
increasing proportion of the population in cities. It is thought that, 
biologically, man is not adapted to modern city life, with its attendant 
stresses and strains, and that the multiplicity of stimuli, which con- 
stantly affect each person, hastens mental maladjustment. 

It is important to investigate carefully the truth of this theory; 
for, if true, the situation is a severe indictment of our culture and isa 
harbinger of eventual racial uecay. Even though the achievements of 
a culture be great, if they are accomplished at the expense of the 
biological heritage of the race, eventual doom is almost certain. 

Owing to the fact that there is no sharp line of demarcation between 
normality and abnormality, it is practically impossible to decide 
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TABLE 1.—Number of patients present at the heginning of each year and number of 
first admissions per 100,000 population—State hospitals, United States, 1926-36 
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FiGureE 1.—Number of first admissions to mental hospitals per 100,000 population, New York and Mas- 
sachusetts, 1909-1935 







whether or not the relative number of persons with mental disease is 
increasing. Fundamentally, even though there is a definite physical 
basis for many mental disorders, mental disease, or insanity as it is 
porularly called, is a cultural concept and varies from one group to 
In sonte situations the mentally deranged have become 
soothsayers, medicine men, prophets, or group leaders; in other 
situations the same persons would be incarcerated. 
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Only a few hundred years ago the violently insane were thought to 
be obsessed by demons and were frequently killed or forced to leave 
the community. With some modification, mainly the substitution of 
incarceration as the method of treatment, this idea of “insanity,” as 
it was called, prevailed even later, and indeed still prevails in some 
places; but, with increased knowledge of the functioning of the human 
body, the concept of mental ill health has gradually expanded until 
today it includes many conditions formerly considered normal. 
The recognition that mental ill health is more prevalent than hospital 
admissions reveal has led to the establishment of child guidance 
clinies, the employment of psychiatric social workers, the addition of 
psychiatrists to the staffs of hospitals, prisons, and similar institutions, 
to devoting special attention to problem children in school and to 
various adult education programs. 

It is gradully becoming accepted that mental aberration is simply a 
form of illness which may be cured or alleviated by suitable care and 
treatment. This attitude is clearly reflected by the fact that the 
“insane asylums” of 50 years ago have become “mental hospitals” 
today. Commitment to a hospital is no longer universally regarded 
with the same horror as formerly. This change in the public atti- 
tude toward hospitalization, which has been concomitant with a 
changing cultural conception of mental disease, has undoubtedly 
increased the frequency with which cases of mild mental disorder are 
hospitalized. 

The increasing proportion of the population living in cities also 
tends to increase the use of hospital facilities. Many persons, who 
would be regarded a. merely “queer” in a rural community, undoubt- 
edly experience difficu.y in adjusting themselves to an urban environ- 
ment. Moreover, due to inadequate housing, low income, and the 
uncertainty of continuous employment, home care of nonviolent cases 
of mental disorder, especially those associated with senility, is more 
difficult in the city than on the farm. The two principal exogenous 
factors which are thought to effect the prevalence of mental disease, 
alcoholism and syphilis, are also more common in urban communities. 
For these reasons some increase in the proportion of the population 
thought to be mentally ill is to be expected, even if there has been no 
real increase in the incidence of mental disorder. 

However, it is impossible to determine whether or not this is true, 
because there is no practical method of determining the incidence of 
mental disease, either at the present time or in the past. Regardless 
of the amount of mental illness in the population, we are forced to 
measure it by the number of mental cases recognized and committed 
to an institution. This method of measurement is not so unsatis- 
factory as might at first appear, since cases of mental disease become a 
public burden only after they are recognized. And so, instead of 
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speaking of the number of persons with some form of mental disease, 
a number which is unknown, it will be necessary to restrict this dis- 
cussion to the number of persons who are committed to a mental dis- 
ease hospital. This does not, of course, include all persons with a 
mental disorder, but merely those who have been recognized as need- 
ing institutional care and for whom hospital facilities are available. 

This measure of mental illness will not lead to an unequivocal 
answer to the question of whether or not the proportion of the popula- 
tion with mental disease is increasing. An increase in the proportion 
of the population committed to a mental hospital does not neces- 
sarily mean that an increasing proportion of the population has some 
form of mental disease. It may arise solely from the operation of the 
factors previously mentioned. However, if there is no real increase 
in the proportion of the population committed to a mental hospital, 
then it is probably true that there has been no increase in the incidence 
of mental disease. ; 

This measure of mental disease may be expressed in two ways—one, 
the total number of patients under care during a given period, the 
other, the number of first admissions during a corresponding period. 
The former is a measure of the total public burden of mental disease; 
the latter is a measure of the proportion of the population which 
eventually is committed at least once to a mental hospital. 

Since the present discussion is concerned solely with the latter 
problem, it is based upon first admissions only. It should be noted, 
however, that the number of first admissions is not an accurate index 
of the total number of persons with mental disease at any time, since 
it does not take into consideration the duration of the disease nor the 
number of readmissions. Consequently, the number of persons with 
mental disease is always greater than the number of first admissions. 

There are several ways of expressing the incidence of mental dis- 
ease as just defined. One frequently used index is the number of 
first admissions per 100,000 population, but this rate is subject to the 
same criticism as a crude death rate; namely, that it is affected by the 
composition of the population to which it refers. If the population 
contains a large proportion of old persons, the rate will be high, since 
the elderly are more subject to mental disease than the youthful. 

Age specific commitment rates for mental disease can be computed 
in the same way as age specific mortality rates, but it is difficult to 
summarize concisely a large number of such rates. 

A simple modification of the method of computing a life table leads 
to a measure of mental disease analogous to the expectation of life of 
the life table. This measure may be called the expectation of mental 
disease, which is a simplified expression of the longer phrase, expecta- 
tion of commitment to a mental hospital. This is calculated by apply- 
ing the mortality and first commitment rates of a given population at 
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a given time to a hypothetical number of infants, usually 1,000 or 
100,000, and determining the number who would be alive and sane at 
each age if they were continually subject to the assumed mortality 
and mental disease rates. The expectation of mental disease is simply 
the ratio of the number who live to become insane to the original 1,000 
infants. This is also referred to as the probability or chance of develop- 
ing mental disease. For example, it may be said that 50 out of every 
1,000 infants will be committed to a mental hospital before death or 
that the probability or chance of insanity is 50 per 1,000 or 5 per 100. 

To a certain extent the increase in the number of first admissions to 
mental hospitals merely reflects an increase in hospital facilities. In 
order to eliminate this factor insofar as it is possible, the data used 
will be the number of first admissions to mental hospitals in Massa- 
chusetts, New York, and Illinois, where hospital facilities have been 
fairly adequate for several years. These States had a combined popu- 
lation of more than 24,000,000 in 1930. 

Fifty-seven out of every 1,000 male infants and 53 out of every 
1,000 female infants would live to be committed to a mental hospital 
if subject throughout their lifetime to the mortality and first admission 
for mental disease rates prevailing in Massachusetts during 1929-31. 
These represent increases of 3.6 and 8.2 percent, respectively, since 
1920, when 55 male and 49 female babies could expect to live to be 
committed to a mental hospital (table 2 and fig. 2). 

For females the chance of eventually being committed to a mental 
hospital increased at each age throughout the entire span of life. In 
general, the largest increases were at the older ages. Since there are 
very few commitments before age 15, the differences in the proba- 
bilities of commitment for the younger ages are determined by differ- 
ences in mortality rates at those ages. 

In contrast to the females, the probability of developing mental 
disease among males decreased from ages 5 to 55 during the period 
1920 to 1930. As will be shown later, this difference in the expect- 
ancy on the basis of sex results from different rates of change in the 
mortality rates of the two sexes. 

In New York State the chances of eventual commitment for mental 
disease are slightly less than in Massachusetts, being 53 per 1,000 for 
male infants and 48 per 1,000 for female infants. With the exception 
of a few ages for women, the chances increased appreciably at all ages 
for both sexes. The increase for males was considerably greater than 
in Massachusetts (table 3 and figs. 3 and 4). 

The exact meaning of the data in tables 2 and 3 should be kept 
clearly in mind. They apply to a hypothetical population unaffected 
by emigration or immigration and subject throughout its lifetime to 
the mortality rate and first commitment rate for mental disease existing 
in 1930. Moreover, the figure for any age is affected by the rates at 
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TABLE 2.—Chances per 1,000 of being committed to a hospital for mental disease, by 
age and sez, total population, State of Massachusetts, 1919-21, and 1929-31 




















Males Females 
Exact age Chance per 1,000 Percent Chance per 1,000 Percent 
change change 
1919-21 to 1919-z1 to 

1919-21 1929-31 1929-31 1919-21 1929-31 1929-31 
57 +3. 6 49 53 +8. 2 
64 62 —3.1 55 57 +3. 6 
65 63 —3.1 56 58 +3.6 
65 63 —3.1 56 58 +3.6 
64 61 —4.7 55 56 +1.8 
Se ee ae ee ee 61 59 —3.3 53 54 +1.9 
Sa 58 55 —5.2 51 52 +2.0 
SE ee eee 54 52 —3.7 47 49 +4.3 
ees ae 50 48 —40 44 46 +4.5 
| OER Se eee 46 45 —2.2 4l 43 +49 
Ee 43 42 —2.3 37 40 +8.1 
ESS ee ee 4l 40 —2.4 34 36 +5.9 
SE Se eee oS 38 38 0.0 32 34 +6.3 
RE ESE eee 36 37 +2.8 31 33 +6.5 
i cceveiechblibicawenhsinebalbamnens 34 35 +2.9 30 32 +6.7 
SR ae Sea 30 33 +10.0 27 30 +111 
ii histh ssciecahstea utlacialininabsnmeaieoinesiop alii 27 30 +11.1 25 23 +12.0 
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FiGuRE 2.—Chances per 1,000 of eventually being committed to a mental hospital, by sex and age, total 
population, Massachusetts, 1919-21 and 1929-31. 





each older age. For example, the fact that 57 out of 1,000 male 
infants will eventually be admitted to a hospital for mental disease 
results from the mortality and mental disease rates affecting these 
infants throughout their lifetime. If they should all die before age 20, 
very few would develop mental disease; if all lived until age 80, a 
large number would develop mental disease. It is obvious, then, 
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TABLE 3.—Chances per 1,000 of being committed to a hospital for mental disease, by 
age and sez, total population, New York State, 1919-21 ' and 1929-81 




















Males Females 
Exact age Chance per 1,000 Percent Chance per 1,000 Percent 
change change 
1919-21 to 1919-21 to 

1919-21 1929-31 1929-31 1919-21 | 1929-31 1929-31 
a Ne ee 47 53 12.8 44 48 9.1 
54 58 7.4 50 51 2.0 
54 59 9.3 51 52 2.0 
54 59 9.3 5l 2 2.0 
53 58 9.4 50 51 2.0 
Oe .nisicnisnttinendidipintntintninidinieduiianns 50 55 10.0 49 49 0.0 
Pee EE, es ne ee ae 7 §2 10. 6 46 47 2.2 
ERR eae ere 44 48 9.1 44 44 0.0 
Di couddsbedtnnaieiuiineaanan 40 45 12.5 41 41 0.0 
a a ee ee 37 41 10.8 38 38 0.0 
— ee a ee 34 38 11.8 34 35 2.9 
Ul. .ncochsdhnntdinkinlnaaiie 31 36 16.1 31 32 3.2 
ee 28 34 21.4 29 30 3.4 
Ob .nsstnecnsadiiginditinanatianpddiatinseddbnanns: 26 32 23.1 26 29 11.5 
RES eee 23 31 34.8 24 28 16.7 
ee ee ae oe 20 28 40.0 22 26 18.2 
OD. ccsidiatiaiettipneinieenadiaite 18 24 33.3 20 24 20. 0 























1 Data for 1919-21 are from H. M. Pollock and Benjamin Malzberg, ‘‘Expectation of Mental Disease,’’ 
Psychiatric Quarterly, October 1928. 
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FIGURE 3.—Chances per 1,000 of males eventually being committed to a mental hospital, by age, total popu- 
lation, New York State, 1919-21 and 1929-31. 


that the data in tables 2 and 3 reflect changes both in mortality and 
mental disease rates. 

To compare changes in the incidence of mental disease at any age 
independently of changes in mortality rates or of changes in mental 
disease rates at other ages, it is necessary to consider commitment 
tates for each age separately as given in tables 4 and 5. These 
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Fiaure 4.—Chances per 1,000 of females eventually being committed to a mental hospital, by age, total 
population, New York State, 1919-21 and 1929-31. 


TaBLe 4.—Number of first admissions to hospitals for mental diseases per 100,000 
total population, by age and sex, State of Massachusetts, 1919-21 and 1929-31 
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Admissions per 100,000 





Admissions per 100,000 











Exact age population Percent population Percent 
change change 
1919-21 to 1919-21 to 

1919-21 1929-31 1929-31 1919-21 1929-31 1929-31 
i ne 33 4 —27.3 25 21 —16.0 
Oe Rapa RRSP RRO IY 76 64 —15.8 57 49 —14.0 
SCR ARIE Ce OEE. 04 82 —12.8 76 62 —18.4 
RR RRO. ARE RAR © 103 87 —15.5 93 7 —24.7 
RNa Ce NaH CeO 116 96 —17.2 96 82 -14.6 
ee ee 119 98 —17.6 92 85 -7.6 
SANG? era RR ae ee 110 102 =7.3 106 92 -13.2 
nt rn 104 110 +5.8 11 104 —63 
ee a ee 122 116 —4.9 102 106 +3.9 
RRO CER a eeeRE 147 131 —10.9 106 102 3.8 
| NS Seon serene: 192 165 —14.1 133 129 3.0 
ne 264 243 —8.0 199 195 —20 
Sa NONE NTR IORT 331 355 +7.3 261 267 42.3 
aa a 399 434 +8.8 314 341 48.6 




















tables present the number who will be committed to a mental hospital 
within one year, out of 100,000 persons alive and sane at the beginning 


of each age. 


For example, the figure 24 opposite males aged 15 for 


1929-31 in table 4 means that out of 100,000 males alive and sane on 
their fifteenth birthday 24 will be committed to a mental hospital 
before they become 16 vears of age. 
In Massachusetts, from 1920 to 1930, with two exceptions, these 
rates decreased at each age for both males and females until age 75. 
The decreases were larger for ages under 40 and were generally slightly 


greater for males than for females (fig. 5). 
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Fiaure 5.—Percentage change in the number of first admissions to mental hospitals per 100,000 total popu- 
lation, by age and sex, Massachusetts, 1919-21 to 1929-31. 


TaBLE 5.—Number of first admissions to hospitals for mental disease per 100,000 
total population, by age and sex, New York State, 1919-21 ' and 1929-31 





























Males Females 
. Admissions per 100,000 Admissions per 100,000 

Exact age population - Percent population Percent 

change change 

1919-21 to 1919-21 to 

1919-21 1929-31 1929-31 1919-21 1929-31 1929-31 

ee a eS ee ee 35 27 —22.9 24 19 —20.8 
, ENS ee: 78 73 -—6.4 4s 48 0.0 
RES i) SR EE SL 05 &9 —6.3 70 64 —8 6 
RP 102 91 —-10.8 87 75 —13.8 
SERRE SE eS ee 107 102 —4.7 91 S4 —7.7 
ES ae 108 lll +2.8 94 94 0.0 
RPE ON RE. 102 116 +13.7 100 97 —3.9 

— RRSRERIOC Ic er eh a SES 99 123 +24.2 106 100 —5. 
EEE RET 106 131 +23.6 108 105 -—2.8 
SNE GES Atte * a 122 149 +22. 1 lll 109 —LS8 
65. aia - 149 182 +22.1 135 133 —-1.5 
70. 190 257 +35. 3 167 186 tu 4 
il SE EEA SE AIS EE 220 355 +6L 4 214 265 23.8 
SRR RE AS 261 390 +49. 4 230 333 +18.9 























! Data for 1919-21 are from H. M. Pollock and Benjamin Malzberg, ‘‘Expectation of Mental Disease,” 
Psychiatric Quarterly, October 1928 
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Much the same holds true for females in New York State, except that 
the percentage decrease was smaller; but for males, beginning at age 
40 the rates in New York State increased rapidly at each age from 
1920 to 1930 (fig. 6). The reason for this is not readily apparent. 
Examination of the commitment rates for individual psychoses reveals 
that this increase results largely from an increase in the manic depres- 
sive and cerebral arteriosclerotic psychoses. 

The seeming contradiction of tables 2 and 3 and tables 4 and 5 is more 
apparent than real. Owing to the fact that the decrease in mortality 
rates between 1920 and 1930 permits a larger proportion of the popula- 
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Ficure 6.— Percentage change in the number of first admissions to mental hospitals per 100,000 total popu- 
lation, by age and sex, New York State, 1919-21 to 1929-31. 





tion to live to the ages when mental disease most frequently develops, it 
is inevitable that there should be an increase in the proportion of the 
total population which eventually is subject to some mental disorder, 
even though the probability of mental disease at each age remains 
unchanged. The increase in the expectation of life means that an 
increased number of persons now live to develop mental disease. 
Similarly, an increase in mortality rates would result in fewer persons 
living to develop mental disease, so that the expectation of mental 
illness at birth would decrease. 

The rates of first admissions to mental hospitals in Illinois shown in 
table 6 are ungraduated average rates for the respective age groups. 
The rates standardized for age decreased 3.1 percent for males and 5.3 
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TaBLe 6.—Number of first admissions to mental hospitals per 100,000 population, 
by age and ser, Illinois, 1922-24 and 1929-31 














































Male Female 
- P P 
¥ ercentage al ‘ercentage 
1922-24 1929-31 change 1922-24 1929-31 change 
) eee 2.2 0.2 —90.9 2.2 1.0 —54.5 
Dll idsnictiaamadicliediguautaai 35.8 28.6 —20.1 20.8 20.0 —3.8 
Sr eae 77.2 65.1 —15.7 42.4 37.8 —10.8 
96.4 81.1 —15.9 59.2 52.3 —1L7 
RCS ava a 120.3 100. 5 —16.5 76.7 63.9 —16.7 
ER ee eee 139.1 116. 2 —16.5 76.9 714 —7.2 
| eae RS: 145.9 123.8 —15.1 85.4 80.4 —5.9 
| 2S 125. 1 123.0 —1.7 87.7 85.5 —2.5 
SSI es ESE 126.3 133.9 +6. 0 89.0 79.1 —11.1 
Si ccndinlimmaindnadainamine 116.5 146.8 +26.0 73.8 84.2 +141 
Ee ee, 149.0 165. 4 +110 93.0 83.5 —10.2 
‘Os Sere 175.9 216. 1 +22.9 96.7 109.8 +13. 5 
TI ascin-tnsienssiatubchinsintreithienundatendiiien 238.0 270.3 +13. 6 160. 4 140.8 —-122 
ee ee ee 260. 8 399. 5 +53. 2 197.3 208.3 +5.6 
SSSR. 306. 6 463. 8 +51.3 203. 3 290. 4 +42.8 
. | See 83. 6 83.9 +0.4 61.2 50. 5 —L4 
Standardized rate !___.......- 86. 6 83.9 —3.1 53.3 50. 5 —5.3 
1 Standardized on the basis of the 1930 population of Illinois. 
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FIGURE 7.—Percentage ane in the number of first admissions to mental hospitals per 100,000 total popu- 
ation, by age and sex, [linois, 1922-24 to 1929-31. 


percent for females during the 7-year period 1922-24 to 1929-31. 
Substantial decreases occurred until the age group 75-79 for females. 
The rates for males decreased for all age groups under 50-54 but in- 
creased markedly at the older age groups (fig. 7). 
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From the data in tables7 and 8 an appreciation can be obtained of the 
influence of changes in mortality rates upon the incidence of mental 
The expectation of mental disease based upon first commit- 
ment rates for 1929-31 and mortality rates for 1919-21, which assumes 
that mortality rates remained unchanged during the decade, is shown 
For Massachusetts these figures are about 10 percent 
less than those computed from the mortality rates of 1929-31 (table 
In other words, if mortality rates had remained un- 
changed during the two periods, the probability of developing mental 
disease during a lifetime would have decreased 10 percent instead of 
increasing as it did. The increase in average length of life accounted 
for the entire increase in the incidence of mental disease. 


TABLE 7.—Chances per 1,000 at birth of being committed to a hospital for mental 
disease, 1919-21 and 1929-31, compared with corresponding chances based upon 
the mortality rate of 1919-21 and the commitment rate of 1929-31, by sex, total 
population, Massachusetts 







































Chances per 1,000 of being committed to 
a hospital for mental disease, based 
on— 
Ratio of Ratio of 
Sex column 2 to | column 3 to 
1919-21 com- | 1929-31 com- | 1929-31 com- column 1 column 1 
mitments mitments mitments 
1919-21 mor- | 1929-31 mor- | 1919-21 mor- 
tality tality tality 
ee re 55 57 49 1.04 0. 89 
|” RAE 49 53 44 1.08 0. 90 










TABLE 8.—Chances per 1,000 at birth of being committed to a hospital for mental 
disease, 1919-21 and 1929-31, compared with corresponding chances based upon 
1919-21 mortality statistics and 1929-31 first admissions, by sex, total popula- 
tion, New York State 





































Chances per 1,000 of being committed to 
a hospital for mental] disease, based 
on— 
Ratio of Ratio of 
Sex coluinn 2 to | column 3 to 
1919-21 com- | 1929-31 com- | 1929-31 com- column 1 column 1 
mitments mitments mitments 
1919-21 mor- | 1929-31 mor- | 1919-21 mor- 
tality tality tality 
Eee ene are im 47 53 54 1.13 1.15 
RRP ERAT 44 48 40, 1.09 1.05 








In New York State the expectation of life decreased after about age 


40 for males and age 60 for females. Consequently, some decrease in 











the expectation of mental disease would be expected, especially among 
males, if there had been no increase in the incidence of mental 
disease. The decrease in mortality rates for females accounted for 
about one-half of the increase in the expectation of mental disease. 
The remaining increase resulted from an increase in the age specific 
commitment rates at the older ages. Since mortality rates actually 
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increased for males at the ages when the incidence of mental disease 
is greatest, the entire increase in mental disease arose from increases in 
the age specific commitment rates. 

In general, the data for Massachusetts, New York, and Illinois 
do not support the contention that the incidence of mental disorders 
has been rapidly increasing. This does not mean that the public 
burden of caring for persons with mental disease has not been increas- 
ing. The average number of patients in State hospitals increased 
from 248,852 in 1926 to 347,620 in 1935. Rather it means that most 
of the increase may be attributed to increase in the expectation of life, 
an increasing proportion of old people in the population, increasing 
urbanization, and similar environmental factors. As the standards of 
care and treatment are raised, the total cost will increase, although 
there is no increase in the incidence of the disease. 

Even if mental aberration apparently is not increasing appreciably, 
its importance should not be minimized. Of the 2,144,800 children 
born in 1936, from 110,000 to 120,000 will probably be committed to a 
hospital for mental disease. The loss in future productive power as 
well as the cost of caring for this number of patients emphasizes the 
importance of developing a thorough mental hygiene program. 

This is all the more important, since the total burden of caring for 
the mentally ill is almost certain to increase, even though there is no 
increase in the incidence of mental disease at each age. Changes now 
underway in the population of the nation presage an increase in the 
number of mentally ill in the total population because a larger propor- 
tion of the population will be in the age groups when mental disease is 
most frequent (table 9). 


TaBLe 9.—Percentage age distribution, total population, United States, 1900, 1930, 
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1 Estimated population for 1960 taken from Population Statistics: I. National Data, National Resources 
Committee, 1937. 


An idea of the effect of population changes upon the problem of 
mental disease can be obtained by applying the age specific first 
commitment rates of New York State, 1929-31, to the estimated 
population of the United States in 1960. In an estimated population 
of about 150,000,000 in 1960, there would be nearly 135,000 persons 
committed to mental hospitals for the first time. The number is 
nearly twice the present number of annual first admissions. An 
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appreciable increase in the cost of caring for the mentally ill must be 
expected, even if there is no increase in the incidence of such diseases. 


SUMMARY 


It is commonly believed that there has been an alarming increase 
in mental disease in recent years and that this is in large part the 
direct result of the stress and strain of a complex urban environment. 

Analysis of the number of first admissions to mental hospitals in 
Massachusetts, New York, and Illinois does not bear out this belief. 
The number of first admissions per 100,000 population decreased 
among women under 70 years of age in each State. In Massachusetts 
the same was true for men. In New York and Illinois commitment 
rates decreased at the younger ages, but afterage 45 or 50 some increase 
occurred. 

Even though the incidence of mental disease has not been increasing 
as rapidly as commonly supposed, nevertheless mental diseases 
constitute an important health problem. Unless there is a decrease in 
the first admission rates to mental hospitals, from 110,000 to 120,000 
of the 2,144,800 infants born during 1936 will eventually be committed 
to a hospital for mental disease. This number includes only the most 
severe cases of mental illness and excludes the large number of emo- 
tionally unstable and unbalanced persons who should be included in a 
comprehensive mental hygiene program. 

Owing to the increasing proportion of the population in the older 
age groups, an increase in the number of admissions to mental hos- 
pitals is to be expected in the future, since rates of mental disease are 
highest at the older ages. A continued increase in expectation of life 
will also tend to increase the number of mentally ill, since more persons 
will live to the ages when mental disease is most frequent. Assuming 
that the commitment rates for mental disease for the total United 
States are no greater in 1960 than they were in New York State during 
the 3-year period 1929-31, it is estimated that about 135,000 persons 
annually will be committed to a mental hospital for the first time. 
This is nearly twice the present number of first commitments. 


STUDIES ON THE MECHANISM OF EXPERIMENTAL INTRA- 
NASAL INFECTION IN MICE* 


By Caries Armstrona, Senior Surgeon, United States Public Health Service 


The causes which determine that certain common respiratory ail- 
ments tend to be at their minimum prevalence during the hot summer 
and fall months and to increase with the advent of cool weather, 
while with poliomyelitis and encephalitis of the St. Louis and Japanese 
types the reverse is true, are largely matters of conjecture. 


*From the National Institute of Health, Washington, D. O. 
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Previously reported pathological studies (1) indicate that the 
intensity of the brain reactions in mice experimentally infected with 
the virus of St. Louis encephalitis tend to be at a minimum during the 
warm season of the year or when artificially high environmental 
temperatures are maintained, and that they tend to intensify at lower 
temperatures. Notwithstanding these pathological findings, the 
incidence of death following intranasal inoculation with a uniform 
dose of St. Louis encephalitis virus ““‘D’’ did not appear to be signifi- 
cantly different in groups of mice held at temperatures of approxi- 
mately 95°, 70°, and 42° F., although deaths did tend to occur some- 
what earlier at the higher environmental temperatures (table 1). 
These results, which have been verified many times during our studies, 
suggest that temperature per se has but little effect upon the suscep- 
tibility of groups of mice to intranasally inoculated encephalitis virus. 
Nevertheless, in man the pathogenic agents of diphtheria (the disease 
or carrier states), scarlet fever, catarrhal conditions, and the like, 
apparently do tend to multiply or spread at an increased rate with 
the advent of cool weather. It further appears reasonable to assume 
that the factors accountable for the increase in these agents probably 
exert a similar stimulating influence upon the so-called normal bac- 
terial flora of the nose and throat as well. 

With this conception in mind, the writer was led to investigate 
the possibility that an alteration of the nasal flora, whatever its cause, 
might exert an influence upon the susceptibility of experimental 
animals to intranasal infection with certain neurotropic viruses. 


PROCEDURE OF STUDY 


The nares of several normal white mice from clean stock were 
washed out with sterile saline and the pooled washings were cul- 
tured in plain broth and on blood agar slants. After 24 to 48 hours, 
the growth was removed from the agar slants by means of a loop and 
suspended in saline to a turbidity approximating 500 parts of silica 
per million. The broth cultures were employed either directly or 
diluted with equal parts of saline. 

These suspensions of nasal bacteria (types undetermined) were 
given 2 to 4 times intranasally to groups of white mice ! at intervals 
of 2 to 7 days; each mouse was lightly etherized, and 0.03 cc of the 
suspension was dropped into its nostrils. The mice usually showed no 
ill effects from the treatment. One to 2 days following the last bac- 
terial instillation, the mice so treated, together with the nonprepared 
controls, were inoculated intranasally with 0.03 cc of a suspension of 
encephalitis virus (St. Louis type). One mouse was inoculated from 
each cage in succession so that the period of time between the begin- 


1 White mice from various producers were employed—the only precaution being that mice for each test 
be from a single source. 
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ning and completion of inoculation of all cages was approximately 
the same. The identity of the cages was unknown to the adminis- 
trator of the virus. The animals were observed for 14 days and the 
date of all deaths was recorded. 

By reference to table 1, it may be noted that the various environ- 
mental temperatures apparently exerted no noteworthy effect upon 
the total number of deaths. The prepared groups of mice maintained 
at temperatures of approximately 95°, 70°, and 42° F. in each in- 
stance, however, resisted the infection better than the controls, 63.8 
percent of the total prepared animals surviving as compared to 24.7 
percent for the controls. Surviving animals of all groups tended to 
be immune to subsequent intracerebral inoculation of the virus. 




















TABLE 1.—Effect of temperature and intranasal instillation on intranasal inocula- 
tion of mice with encephalitis virus 
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1 Excluded; death too early to be due to virus. 







MECHANISM OF PROTECTION 





Cultures from the nostrils of several groups of apparently normal 
mice have been employed in various tests and the results have been 
uniformly consistent, with one exception. In this instance, a patho- 
genic agent was present which killed, with a hemorrhagic pneumonia, 
many of the mice receiving the culture. It therefore appeared prob- 
able that no specific type of organism was involved. However, to 
test this belief further, a mixed culture, No. 824, was plated and four 
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distinctly different colonies showing microscopically distinct organ- 
isms were cultured in broth. After 24 hours, the various broth cul- 
tures were administered intranasally to separate groups of mice, 
administration being repeated three times at intervals of 3 to 4 days. 
The virus was given intranasally on the day following the last bacterial 
instillation. The four cultures and also a fifth, one of Park 8 diph- 
theria bacilli conveyed a definite degree of protection as shown by a 
comparison with the control group (table 2). It was likewise found 
that both bacterial suspensions killed by heating at 158° to 167° F. 
for 45 minutes and the sterile Berkefeld filtrate from broth cultures 
were effective. 


TABLE 2.—Protective effect of intranasal administration of 5 different broth cultures 
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That the presence of bacteria per se in the nasal cavities was not the 
immediate cause of the protective effect against the encephalitis in- 
fection was further clearly shown by the addition of bacteria to the 
intranasally inoculated virus, when it was found that their presence 
exerted no protection but, as employed, actually tended to lessen the 
protection, especially in the non-prepared control groups (table 3). 


TaBLe 3.—Effect of adding bacterial suspension to virus 
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Cook (2) sprayed, simultaneously, cultures of various organisms 
(strength of suspension not stated) and St. Louis encephalitis virus 
into the nasal passages of mice and found the pathogenetic quality 
of the virus unaltered. 

It appears, therefore, as though the bacterial suspensions produced 
their protective action through the effect which they induced in the 
host and that an interval of time must elapse before the protective 
effect is apparent. Probably the effect is largely a local one, since 
groups of animals that have received the bacterial suspensions tend 
to show but slight protection against intracerebral inoculation of the 


virus. 
STUDY OF NASAL WASHINGS 


Since both living and dead bacteria ($, 4), or their products (5), 
are known to be chemotactic for leucocytes, an attempt was made to 
determine the effect of the bacterial instillations upon the number of 
leucocytes in the nasal washings of control and treated mice. 

Each nostril of five prepared and five control mice was washed out 
each day with 0.5 cc of sterile saline. The recovered washings from 
each group were pooled and the leucocytes counted, without further 
dilution, in an ordinary blood counting chamber. The results indicate 
that the prepared animals respond to the bacterial instillations by a 
definite outpouring of leucocytes into the nasal cavities. The counts 
tend to fall sharply after a couple of days, and then more gradually for 
several succeeding days (table 4). 


TaBLE 4.—Effect of bacterial instillations on leucocytes in nasal washings of control 
and treated mice 





Number of leucocytes, by days, in pooled nasal 
washings of five test and five control mice 
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BACTERIAL INSTILLATION AND TFTANUS TOXIN 


The effect of the bacterial method of prophylaxis upon the absorp- 
tion of a fixed dose of tetanus toxin administered intranasally was next 
investigated, tetanus toxin being incapable of multiplication and not 
being influenced, so far as known, by the presence of leucocytes. The 
results indicate that the preliminary intranasal preparations afforded 
no protection against tetanus toxin; in fact, more of the prepared 
animals tended to die, and did die earlier than the controls. 
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The different behavior of tetanus toxin from that noted with 
encephalitis virus might theoretically be explained by assuming that 
multiplication of the virus tended to be inhibited in the prepared 
animals. It would seem to be quite as probable, however, that the 
results are related to the smaller size, different chemical composition 
or lack of chemotactic properties of the toxin molecule as compared 
with the virus particles, or may be explained by assuming that a 
different mechanism of absorption applies to the effective portions of 
the two types of injurious agents. 


BACTERIAL INSTILLATIONS AND INFLUENZA VIRUS 


The effect of the bacterial instillations upon the death rate in groups 
of mice subsequently inoculated intranasally with influenza virus was 
next investigated. 

The earlier trials in which 0.03 cc of the virus suspension was 
instilled into the nostrils and the animals jolted while in an inverted 
position with a view to aiding the spread of the virus, as was our 
custom with the encephalitis inoculations, indicated that the bacterial 
treatment had practically no influence upon the death incidence. 
This did not appear to be peculiar, since influenza in mice invades the 
lungs. However, when tests were made by instilling the same quan- 
tity of virus in 0.03 and 0.01 cc of saline, respectively, into different 
groups, with the mice being handled gently, it was found that the 
prepared mice were less affected by the virus than were the controls, 
especially with the smaller quantity of inoculum (table 5). 


TaBLe 5.—Effect of bacterial instillation on the death rate of mice subsequently 
intranasally inoculated with influenza virus 
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These results suggest either that there was a tendency for the virus 
to be prevented from multiplying, for it to be neutralized or destroyed 
in the nasal passages, or, more probably, in some way for it to be pre- 
vented from spreading to the lungs of the prepared mice. ~ “ 
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POSSIBLE INFLUENCE OF LEUCOCYTES AND FIXED TISSUE CELLS 


The significance of leucocytes in virus infections is, for obvious 
reasons, much less understood than is the case in bacterial infections. 
Observations have, however, been made from time to time which 
indicate that they may be of some significance in virus ailments. For 
instance, Landsteiner and Russ (6), in 1906, found the virus of fowl 
plague present in greater amounts in the cellular elements of the 
blood than in the plasma, a fact which Todd (7), in 1928, confirmed 
by showing that the virus was most abundant in the leucocytes. 
Likewise, Douglas and Smith (8), in 1930, found that leucocytes take 
up the virus of vaccinia in vitro. By reference to tables 4 and 6 it 
may be noted that the rather sharp falling off in the percentage of 
survivors among mice inoculated after the first 48 hours following the 
last bacterial instillation is paralleled by a simultaneous rapid fall in 
the leucocytes of the nasal washings, and it is possible that these two 
occurrences are related. It is conceivable, however, that other ele- 
ments of the induced exudate may exert a protective influence. 

We have attempted to test in vitro mixtures of leucocytes and virus 
for infectivity, but the results with the methods employed were 
inconclusive and must be repeated. 

There is also the possibility that the fixed cells may be altered by 
the intranasal instillations in such a way that they also play a part in 
the increased resistance noted in treated mice. The writer (9, 10) 
found that the irritation produced in rabbits by means of diphtheria 
toxin rendered the affected area resistant to vaccine virus and that 
the insusceptibility was evident after the acute irritation had subsided. 


















PATHOLOGY OF THE NARES 






In the light of presented facts, the pathology of the nasal cavity of 
the experimental animals is of interest. A total of 16 mice killed 24 
hours after receiving the last of a series of intranasal instillations with 
a broth culture of mixed organisms and 16 normal controls have been 
examined by Surgeon R. D. Lillie. A possible tendency was noted 
for local cellular infiltration and cellular exudation to be more preva- 
lent in the nostrils of the prepared animals than in the control group. 
It was not possible, however, for the pathologist to determine whether 
individual mice in most instances were from the control or test groups. 











DURATION OF PROTECTION 






The duration of protection has not been fully explored, but, accord- 
ing to table 6, the protection appeared to be most marked during the 
first two days following the bacterial treatment, after which it tended 
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to drop rather sharply and then more slowly, but was still in evidence 
after the lapse of 5 days. 


TaBLeE 6.—Duration of protection following last intranasal inoculation of bacterial 






































culture 
Ee 
| 
eee 1 heres e Number of mice dying, By days z 
a 
.¢ g 
is Ei 
© ee 
Date____._. an7| | 020] 21 22| 25] 24} 25|20|27|28| a] 8 |4| 6] 6| 7] 8| 0|10|| 2/13 3 | 5 
7 ...| 68}..-|.-.|...} 64 _.| eol_.- 1) 7| 15). 3] 4] 3] 2745.0 
wee to ak ecto] Be é) 1 10 12 1} 29/46. 0 
~ |__| 70|__-|-_-|__| 68|__-|.--L..] 66L_.| 65h... 1 4} 4061.5 
z 70 . 0a |_| 60) 691... 1 a} 2) agi71.0 
Nonprepared 
apenas Ot Ce J ot. «®) hs 17}... 1 son 



























































1 Excluded from calculation as death not due to virus. 


DISCUSSION 


The resistance engendered in mice by the intranasal instillation of 
nonpathogenic bacterial cultures is probably related to the activity 
of a natural defense mechanism. In the experiments here reported, 
a huge dose of virus was flooded into the nostrils at one time, and it 
seems probable that the defense mechanism would be relatively more 
effective against the small initial infecting dose of virus that conveys 
a naturally acquired infection. Moreover, if the engendered defense 
tends to prevent the spread of a virus, as is suggested with influenza, 
the virus would apparently have a lessened chance of reaching an 
inaccessible portal of entry, such as the olfactory area of a mouse or 
man. Thus the individual would tend to be protected from enceph- 
alitis infection. Likewise, the opportunity for spread from individual 
to individual might conceivably be lessened, especially if the virus 
particles should become fixed to the relatively huge phagocytes. 

We must, of course, be careful in reasoning from mice to man, 
especially since we have failed to engender the protection by natural 
means, such as changes in the environmental temperature. This 
failure, however, may be related to the crude method of inoculating 
the virus, to the tendency of mice to pile up in the cages and thus to 
protect themselves from temperature changes, or to the fact that the 
ratio of the mouse’s nasal membranes to the cross section of the ex- 
ternal nasal openings is tremendous as compared to that in man. 
However, the observed experimental facts seem to be in harmony 
with many of the epidemiological peculiarities of certain neurotropic 
virus infections of man and appear worthy of additional investigation. 
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SUMMARY AND CONCLUSIONS 


1. Cultures or culture products of nonpathogenic organisms from 
the nostrils of mice when given intranasally to other groups of mice 
tend to render them resistant to subsequent intranasal inoculation 
with St. Louis strain of encephalitis virus. 

2. The protection is apparently the result of a nonspecific type of 
local stimulation and is accompanied by an outpouring of leucocytes. 

3. The curve of protection roughly parallels the leucocyte count in 
the nasal washings and is in evidence for at least five days—longer 
intervals have not yet been tested. 

4. The method affords no protection in mice against intranasally 
instilled tetanus toxin, but does apparently afford some protection 
against influenza virus, provided the dosage is given in a small volume 
of fluid. 

5. The experimental results in mice suggest a possible antagonistic 
relationship between the bacterial flora of the upper respiratory tract 
and susceptibility to intranasally inoculated encephalitis virus (St. 
Louis type). 
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DEATHS DURING WEEK ENDED OCTOBER 22, 1938 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 
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1 Data for 86 cities. 
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PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 
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Cases of certain diseases reported by telegraph by State health officers for the week 
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Cases of ceriain diseases reported by telegraph by State health officers for the week 
October 29, 1938, rates 100,000 lation (annual basis), and com- 
parison with corresponding week of 1937 a median—Continued 
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See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended October 29, 1988, rates oe 100,000 population (ann basis), and com- 
parison with corresponding week of 1937 an 5-year median—Continued 
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See footnotes at end of table. 
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Cases o ee iets spared Dy See) Sy Eats bnel afiave ter Re weed 
October 29, 1938, rates - 100,000 lation (annual basis), and com- 
parison with corresponding week of 1937 oul Saar median—Continued 
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See Bae a ea Le ce aN at Santen 
Alabama, 12; Texas, 19; California, 1. . ‘ 



























November U1, 1938 2018 
SUMMARY OF MONTHLY REPORTS FROM STATES 
The following summary of cases re monthly by States is published weekly and covers only those 
Btates from which sepests aso sunel during the current week: ° ay 
a Polio- phoia 
State menin-| Diph- Influ- | Ma- | Mea- | Pel- mye- Scarlet | Small-| and 
gococ- theria | enza | laria sles lagra | ‘jiijs | fever pox ah i 
cus 
fever 

5 82 2 | Ae 0 82 9 28 

8 1 763 3 4 332 0 7 

0 17 100 1 23 1 0 16 2 26 

5 82 2 05 80 17 2 16 0 19 

1 9 yg Tati | ee ee 1 2 0 uv 

1 22 6 4 See Tt 2 ee 6 15 

2 87 y 78 38 17 0 14 0 54 

6 20 9 6 31 1 4 43 0 44 

5 | RES. 3 138 1 q 139 0 30 

2 | Se YY eae 0 47 1 4 

0 ) 19 8 3 Pa 1 79 29 8 

5 185 26 12 8 5 89 0 59 



















































July 1938 September 1988—Continued September 1988—Continued 


Colorado: Cases | Encephalitis, epidemic or Septic sore throat: Cases 
Chickenpox._-_..........- 45] lethargic: Cases SE a 3 








Dysentery (amoebic) ...-- I ocdice.ncndssione Kansas ee Cen 
Encephalitis, epidemic or | ##$Hawaii Territory......... AE ED, 
— 2 













err a UC Tetques: 

Undulant fever_.......... 1 ae canes 4 ON SRE ae 

Whooping cough__......- 173 ) Rete 4 —_ Territory......... 
Massachusetts: Massachusetts_-........- 18 Kansas. 





Mam ins 3 | Im eee mee s 
Ophthalmia neonatorum. 58 8 erritory-.------- 7 Hawail Territory......... 2 
Rabies in animals... ...- 5 Maryland... --..-.-.-.--- 16 Louisiana... -...-..-..... 3 





Septic sore throat... ._.... 1 Oregon aan nnn-eneneeneeee- 110 














2019 November 11, 1938 


PLAGUE INFECTION IN GROUND SQUIRREL IN ELDORADO COUNTY, 
CALIF. 


Under date of October 26, 1938, Dr. W. M. Dickie, Director of 
Public Health of California reported plague infection proved in one 
Beecheyi squirrel collected October 10, 2 miles southeast of Bay 
View Resort, Eldorado County, Calif. 


WEEKLY REPORTS FROM CITIES 


City reports for week ended Oct. 22, 1938 


This table summarizes the reports received works Sten a catenins kas 300 tie for the ~ gue 
ing a cross section of the current urban incidence of the communicable diseases listed in the ta 














Diph-| _Tnfluenza | Mea- | Pneu-| “°F |Small-|Tuber- phaid mer Deaths, 
State and city theria sles | monia fever | POX culosis fever | cough all 
C8828 | Cases! Deaths | “25° deaths cases | °a5¢s deaths, cases | cases | C#USes 
Data for 90 cities: 
5-year ave! --| 236; 105 20 229 449 820 6 347 58 Oh oa 
Current week..| 205 80 29 388 438 671 2 325 Kk | eee 
Portland. _...- Pe atedl 0 1 3 1 0 0 0 6 24 
New Hampshire: 
oneord.......- lead 0 0 0 0 0 0 0 0 6 
Nashua........- _, a 0 0 0 0 0 0 0 0 7 
Vermont: 
Barre____.....-- 4 ae 0 3 0 0 0 0 0 s 4 
Burlington -._-- ) oe 0 1 0 0 0 0 0 0 8 
Rutland____...-. |, or 0 0 0 0 0 0 0 0 a 
Massachusetts 
Boston. __.....- | ae 0 6 19 22 0 7 1 27 218 
Fall River..._.- |, = 0 0 0 0 0 0 0 0 22 
Springfield... .- | ee 0 6 1 1 0 0 0 2 34 
Worcester ____.- |, eres 0 5 6 0 0 1 0 0 46 
Rhode Island: 
Pawtucket. _-- © fice 0 0 2 0 0 0 1 3 15 
Providence. ---- 0 3 1 0 1 5 0 3 0 29 63 
Connecticut: 
Bridgeport , =e 0 0 1 1 0 0 0 0 24 
Hartford __....- 2 1 0 0 0 3 0 5 0 4 30 
New Haven.-.- ) 0 3 0 1 0 1 0 16 35 
New York: 
tie cane Sse 1 8 10 11 0 3 0 12 136 
New York... 15 6 3 17 92 39 0 71 5 225 1, 422 
Rochester. ...- | eee 0 3 3 2 0 2 0 0 58 
Syracuse. _....- ee 0 0 6 3 0 0 0 6 53 
New Jersey: 
Camden.......- |) Sa 0 0 1 + 0 0 0 0 27 
Newark. ......- 1 1 1 1 5 4 0 5 1 52 103 
Trenton_._.....- 0 1 0 0 10 1 0 0 0 0 44 
Pennsylvania: 
Philadelphia. _- 6 ll 3 8 23 38 0 32 1 56 472 
Pittsburgh... 2 4 3 0 23 2B 0 5 1 20 188 
Reading_....... gee 0 1 0 1 0 0 0 0 24 
Scranton......-. fA Gap | ene 1 2 ee 0 | ee 
Ohio: 
Cincinnati_..... 17 2 0 1 5 29 0 & 0 2 137 
Cleveland ._.... 2 1 0 4 10 17 0 10 0 44 104 
Columbus...... 10 1 0 3 4 0 2 0 0 82 
DeG Bis coccan 9 0 1 0 5 0 2 0 0 64 
Indiana: 
Anderson....... OP Beenkaill 0 1 1 0 0 0 0 0 ll 
Fort Wayne-_.. ; ees 0 0 2 6 0 0 0 0 18 
polis... 5 SS: 1 5 ll 16 2 3 0 u 82 
South Bend... |) are 0 0 0 2 0 0 0 0 12 
n — Haute.._. _ § RE 0 0 0 5 0 0 0 0 19 
PE te | Se 0 0 0 0 0 0 0 0 5 
Chicago-_....... ll 4 2 6 19 88 0 32 5 362 646 
)_ aS" = ee 0 0 i | 8 0 0 0 1 x 
Moline___...... oe a 0 0 1 2 0 0 0 0 10 
Springfield... Ea 0 0 0 1 0 0 0 0 s 
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2020 


City reports for week ended Oct. 22, 1938—Continued 
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City reports for week ended Oct. 22, 1938—Continued 
Diph-| Tnfluenzs | yea. | Pneu-| SC |small-|Tuber-| f3iq Wh2oP”| Deaths, 
Stateandcity | theria monia fever | PO* = fever | cough all 
©8825 | Cases! Deaths| °85¢S | Teaths) casas | Cases | deaths) coco, | cases | “USES 
Birmingham - _- 0 2 1 0 Q 6 0 6 0 1 26 
Mobile_-..._.--- 9 a 0 0 3 1 0 2 0 0 72 
Montgomery - -- yf ee O4cccond 4 | ae 0 © Bisdenees 
Fort Smith....-. Prt 4) eee 1 |) == 2 i) ae 
Little Rock_.... of SS 0 0 0 1 0 1 0 |) 
Lake Charles... >) 0 0 0 0 0 0 0 3 
New Orleans... 13 3 2 C 12 0 0 ll 8 16 153 
Shreveport... B Bisased 0 0 4 4 0 0 0 36 
8) oma: 
Oklahoma City- | Soe 0 0 1 5 0 0 0 0 27 
ate (4 See EE 5 RSS 7 se 1 |] eee 
Texas: 
Dallas_........- |] 0 0 0 6 0 3 3 7 57 
Fort Worth.._. ag PeeiabaieS 0 2 5 ll 0 1 2 0 26 
Galveston ___... | ae 0 0 0 1 0 0 1 0 16 
Houston.......- |) 0 0 5 3 0 6 0 0 72 
San Antonio-.___ 1 1 1 0 3 0 0 6 0 2 53 
ontana: 
Billings. -_....-- 0 0 0 1 1 0 0 0 0 10 
Great Falls..... 0 0 1 0 2 0 0 0 0 10 
Helena. -.....--. 0 0 0 0 0 0 0 0 0 6 
Missoula__....- 0 0 0 0 0 0 0 0 0 s 
Idaho: 
a | 0 0 1 1 0 0 0 0 4 
Colorado: 
Colorado 
Springs....... | are 0 0 0 0 0 1 0 1 10 
Denver-_......-- ij} 1 0 4 9 0 q 0 8 ah 
BR Aintecoe | ae 0 0 1 1 0 0 0 0 8 
New Mexico: 
af nren... i) aa 0 0 0 4 0 3 3 0 13 
Salt Lake City- sis 0 1 1 0 0 0 0 5 42 
Washington: 
RR i Mesictnpia 0 0 0 3 0 5 0 + 92 
Spokane_......- | ae 0 1 1 1 0 1 0 0 34 
‘acoma........ | aa 0 0 1 3 0 0 0 4 25 
Oregon: 
ortland __....- BR ed 0 1 1 10 0 4 0 0 81 
Salem -_.......-.- > SS AR 4g ES 0 0 ft a ee 
California: 
Los Angeles... 10 + 5 7 37 0 13 0 16 269 
Sacramento_...-. | es 0 2 1 1 0 3 1 6 32 
San Francisco__ 3 2 0 106 8 7 0 4 0 30 154 
Meningitis. Meningitis. 
meningococcus — meningococous | Police 
State and city litis State and city Tits. 
Cases | Deaths} %*5*S Cases | Deaths} “5° 
4 
Massachusetts: M ; 
EE 1 0 0 altimore_........... 1 0 0 
New York: District of Columbia 
ee eS 2 1 0 Washington... -.....- 0 0 1 
New York........... 5 1 0 || Virginia: 
Pennsylvania: [es 1 0 0 
elphia__....... 1 0 1); A 
Pittsburgh.........-.- 1 0 0 SD «ncsugiiitionsine 0 0 1 
Cleveland _........-- 1 0 0 Shreveport__........- 
Illinois Idsho: = . ; ° 
_ Chi 1 0 0 ERE Sen capa 1 0 0 
Minnesota: Oregon: 
_ Minneapolis_.......- 0 0 1 Bh cncccqncntee 0 2 0 
Musou California: 
t. Me chdtiehal 1 0 0 Los Angeles.._......- 
South Dakota: ° . . 
joux Falls__.......-. 0 0 1 
Encephalitis, epidemic or .—Cases: New York, 2; St. Paul, 1; Sioux City, 1. 
Pellagra.—Cases: Atlanta, 6; oak 3; Birmingham, 1 


; Montgomery, 1. 
tonio, —O : Ni ° > , ; - + 
ten homeeie’ S. ases: New York 2; Atlanta, 3; Savannah, 3; Mobile, 1; Montgomery, 1; Fort Worth, 2 





FOREIGN AND INSULAR 


CZECHOSLOVAKIA 


Communicable diseases—July 1938.—During the month of July 
1938, certain communicable diseases were reported in Czechoslovakia 
as follows: 





Disease 





Paratyphoid fever 
Cerebrospinal meningitis Poliomyelitis 
Chickenpox S4 























Communicable diseases—4 weeks ended August 14, 1988—During 
the 4 weeks ended August 14, 1938, cases of certain communicable 
diseases were reported in Italy as follows: 





July 18-24 | July 25-31 





Cerebrospinal meningitis 
Chickenpox 

Diphtheria 

Dysentery 


Typhoid fever 
Undulant fever 
Whooping cough 

















(2022) 





2023 November 11, 1938 
JAMAICA 


Communicable diseases—4 weeks ended October 1, 1938.—During the 
4 weeks ended October 1, 1938, cases of certain communicable diseases 
were reported in Kingston, Jamaica, and in the island outside of 
Kingston, as follows: 





Disease 





Chickenpox 
Diphtueria. 























CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER 


Note.—A table giving current information of the world prevalence of quarantinable diseases appeared 
in the Pustic HEALTH Reports for October 28, 1938, pages 1946-1959. A similar cumulative table will 
appear in future issues of the PuBLICc HEALTH Reports for the last Friday of each month, 


Cholera 


China.—During the week ended October 22, 1938, cases of cholera 
were reported in China as follows: Hong Kong, 7, Shanghai, 87. 

Indochina (French).—During the week ended October 22, 1938, 
7 cases of cholera were reported in Annam Province, and 1 case of 


cholera was reported in Tonkin Province, French Indochina. 


Plague 


Hawaii Territory—Island of Hawaii—Hamakua District—Paauhau 
Sector—A rat found on October 14, 1938, and another rat found on 
October 18, in Paauhau Sector, Hamakua District, Island of Hawaii, 
Hawaii Territory, have been proved positive for plague. 

United States—California.—A report of a plague-infected squirrel 
in Eldorado County, California, appears on page 2019 of this issue of 
Pusitic Heattu Reports. 
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